Calcium mobilization and cell proliferation activated by extracellular ATP in human ovarian tumour cells.
The effects of ATP on cell proliferation and intracellular calcium concentration ([Ca2+]i) were examined in a human ovarian cancer cell line (OVCAR-3). Micromolar concentrations of ATP promoted a biphasic rise in [Ca2+]i representing a phase with a rapid peak followed by a phase in which the rise was slower and sustained. When the influx of extracellular calcium was blocked by calcium chelation to EGTA, the ATP stimulated rise in [Ca2+]i was rapid and monophasic. Voltage-sensitive calcium channel blockers like nifedipine and verapamil had no effect on the action of ATP while prenylamine totally blocked calcium influx. ATP inclusion in the medium significantly stimulated growth of OVCAR-3 cells. Fetal calf serum (FCS) increased [Ca2+]i with similar biphasic kinetics representing both the entry of extracellular calcium and release of calcium from intracellular stores. FCS also caused a substantial increase in cell growth. From these experiments it was concluded that an increase in [Ca2+]i is obligatory for stimulation of cell growth in OVCAR-3 cells and that this increase probably requires a contribution from the entry of extracellular calcium. The involvement of both pertussis toxin sensitive G-protein and protein kinase C in ATP induced responses was indicated by the data showing interference of the response by pertussis toxin and phorbol-myristate acetate.